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1. (threeltimes amended, last amended 7/8/2002) A microprocessor chip, 
composing: I 

instruction pipeline circuitry; and 

table look lp circuitry designed to retrieve an entry from a table, each entry of the 
table being associ ited with a corresponding address range of an address space translated by 
address translatioi l circuitry of the microprocessor chip, each entry describing a likelihood of 
ai l alternate coding of instructions located in the respective corresponding 
table lookup circuitry operable as part of the basic instruction cycle of 



the existence of 
address range, the 



executing an instr iction of a non-supervisor mode program for execution on the 



microprocessor cJ 
programs in the 



ip, the table being stored in storage that is architecturally invisible to 
nttive architecture of at least some instructions executed by the 



microprocessor ct up; 



interrupt 



for the interrupt 
to the address of 
invoke a handler 



circuitry cooperatively designed with the instruction pipeline circuitry to 
trigger a synchroi ous interrupt on execution of an instruction of a process, wherein the 
architectural definition of the instruction of the process does not call for an interrupt, a trigger 
eing synchronously based at least in part on the table entry corresponding 
le instruction of the process, the interrupt circuitry being designed to 
br the interrupt, the handler being responsive to a content of the table entry 
to affect the instruction pipeline circuitry to effect control of an architecturally-visible data 
manipulation be! lavior or control transfer behavior of the instruction of the process, based at 
least in part on t le contents of a table entry corresponding to the address range in which the 
instruction of ths process lies. 



1 2. (three times amended, last amended 7/8/2002) A method, comprising the steps of: 

2 as part of the basic instruction cycle of executing an instruction of a non-supervisor 

3 mode program executing on a computer, consulting a table, the table having entries that are 
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indexed by the address within an address space of instructions executed, entries of the table 
containing attributes of instructions whose addresses index to the respective table entries; and 

controlling an architecturally- visible data manipulation behavior or control transfer 
behavior of the instruction based at least in part on a content of a table entry indexed by the 
address of the instruction. 



3. (twice amended, last amended 7/8/2002) The method of claim 2, wherein the 
control of control transfer behavior includes transfer of execution control to a second 
instruction for execution, the second instruction being an instruction other than an instruction 
architecturally-defined to be the successor instruction of the instruction. 



4. (amended, last amended 8/10/2001) The method of claim 3, wherein the second 
instruction is coded in an instruction set architecture (ISAVdifferent than the ISA of the 
executed instruction. / 

5. (as filed, 10/28/1999) The method of claim 2, wherein the control of 
architecturally- visible data manipulation behavior includes changing an instruction set 
architecture under which instructions are interpreted by the computer. 

6. (as filed 10/28/1999) The meftiod of claim 2, wherein the behavior control 
includes selecting between two different instruction set architectures, and the computer 
includes instruction pipeline circuitry designed to effect interpretation of computer 
instructions under the two instruction set architectures alternately. 

7. (once amended, last amended 8/10/2001) The method of claim 2, wherein: 
entries of the table ^escribe a likelihood of the existence of an alternate coding of 

instructions located in respective corresponding address ranges. 
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8. (once amended, last amended 8/10/2001) The method of claim 2, wherein: 
entries of the table correspond to p^es managed by a virtual memory manager, and 

wherein circuitry for locating an entrym the table is integrated with virtual memory address 

translation circuitry of the computer. 



6 



*3 



9. (twice amended, last amended 7/8/2002) The method of claim 2, further 
comprising the steps of: 

triggering a synchronous interrupt on execution of the instruction based at least in 
part on a memory state of the computer and the address of the instruction, wherein the 
architectural definition of the instruction in the instruction's native architecture does not call 
for an interrupt. ^ 

(new 7/8/2002) The method of claim 9, wherein a portion of the memory state 
relevant to the interrupt trigger includes a content of the table entry indexed by the address of 
the instruction, wherein the architectural definition of the instruction does not call for an 
interrupt. " ~ 

}5. (added 1/9/2001) The method of claim 2, wherein the table entry indexed by the 
address of the instruction is associated with a range of instruction addresses. 



1 Jgf. (new 7/8/2002) The method of claim 2, wherein: 
the controlling of instruction behavior includes altering a manipulation of data or 
control transfer behavior of the instruction in a manner incompatible with the architectural 
definition of the instruction in the instruction's native architecture. 

JSO. (new 7/8/2002) The method of claim 2, wherein: 

the step of consulting the table as part of executing an instruction is performed as part 
of fetching the instruction. 
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I (twice amended, last amended 7/8/2002) A microprocessor chip, comprising: 

instruction pipeline circuitry; 

table lookup circuitry designed to index into a table by a memory address of a 
memory reference arising during execution of an architecturally-defined instruction, and to 
retrieve a table entry corresponding to the address, the table entry being distinct from the 
memory referenced by the memory reference; 

the instruction pipeline circuitry being responsive to the contents of the table entry to 
alter a manipulation of data or control transfer behavior of the instruction in a manner 
incompatible with the architectural definition of the instruction in the instruction's native 
architecture. 

^ Jf(. (three times amended, last amended 7/8/2001) The microprocessor chip of claim 
>CC further comprising: 

a binary translator programmed to translate at least a selected portion of a computer 
program from a first binary representation to a second binary representation; and 

wherein the pipeline control circuitry is further designed to initiate a determination of 
whether to transfer control from an execution of the architecturally-defined instruction, the 
architecturally-defined instruction being an instruction of the first binary representation of 
the program, to the second binary representation, and effective to initiate the determination 
with neither a query nor a control transfer to the second binary representation being coded 
into the first binary representation. ____ — 

Xl. (twice amended, last amended 7/8/2002) The microprocessor chip of claim L0, 
further comprising: 

interrupt circuitry cooperatively designed with the instruction pipeline circuitry to 
trigger a synchronous interrupt on execution of the architecturally-defined instruction based 
at least in part on the contents of the table entry, wherein the architectural definition of the 
architecturally-defined instruction in the instruction's native architecture does not call for an 
interrupt. 
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Jff. (twice amended, last amended 7/8/2001) The microprocessor chip of claim L2, 
further comprising: 

interrupt handler software designed to service the interrupt and to effect the altering 
of a control .transfer behavior, the altering being in the Joim of returning control from the . 
handler to an instruction flow other than the instruction flow triggering the interrupt, the 
returned-to instruction flow for carrying on non-error handling normal processing logically 
equivalent to the architecturally-defined processing of instructions following the altered 
instruction. 



14. (amended, last amended 8/10/2001) A microprocessor chip, comprising: 
instruction pipeline circuitry; 
address translation circuitry; and 
a lookup structure having entries associate^ with corresponding address ranges 

generated by the instruction pipeline circuitry and translated by the address translation 
circuitry, the entries describing a likelihood/of the existence of an alternate coding of 
instructions located in the respective corresponding address range. 

15. (as filed 10/28/1999) Tne microprocessor chip of claim 14, wherein the entry is 
an entry of a translation look-aside buffer. 



16. (as filed 10/28/1999) The microprocessor chip of claim 14, wherein the alternate 
coding is coded in an instruction set architecture (ISA) different than the ISA of the 
instruction located in ine address range. 



*A ¥T. (amended, last amended 7/8/2002) The microprocessor chip of claim l^f, 
wherein: 

the instruction pipeline circuitry is responsive to the contents of the lookup structure 
entry to affect an architecturally- visible manipulation of data or control transfer behavior of 
the instruction. 
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^j^kS. (twice amended, last amended 7/8/2002) The microprocessor chip of claim 
further comprising: 

interrupt circuitry cooperatively designed with the instruction pipeline circuitry to 
trigger a synchronous interrupt on execution of an instruction of a process based atieast in 
part on a lookup structure entry associated with the address of the instruction, wherein the 
architectural definition of the instruction in the instruction's native architecture does not call 
for an interrupt. 



^9. (four times amended, last amended 7/8/2002) A microprocessor chip, 
comprising: 

instruction pipeline circuitry; and 

interrupt circuitry cooperatively designed with the instruction pipeline circuitry to 
trigger a synchronous interrupt on execution of an instruction of a process based at least in 
part on a memory state of the computer and the address of the instruction, wherein the 
architectural definition of the instruction in the instruction's native architecture does not call 
for an interrupt. 



20. (as filed, 10/28/1999) The microprocessor chip of claim 19,pjfther compnsing: 
interrupt handler software designed to service the interrupt^Ha to return control to an 
instruction flow of the process other than the instruction flow4nggering the interrupt, the 
returned-to instruction flow for carrying on non-error Jjafidling normal processing of the 
process. 



21. (as filed, 10/28/1999) T^microprocessor chip of claim 20, wherein the 
interrupt handler software is progfammed to change an instruction set architecture under 
which instructions are intei?preted by the computer. 

22. (amen^d, last amended 8/10/2001) The microprocessor chip of claim 20, 
wherein the retvtfhed-to instruction flow is logically equivalent to the instruction flow 
beginning at/he interrupted instruction. 
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^2^. (amended, last amended 7/8/2002) The microprocessor chip of claim L0, further 



comprising: 

table lookup circuitry designed to index into a. table by .ajnemory address-within an 
address space of a memory reference arising during execution of the instruction, and to 
retrieve a table entry corresponding to the memory-reference address; 

the instruction pipeline circuitry being responsive to the contents of the table entry to 
affect an architecturally- visible manipulation of data or control transfer behavior of the 
instruction. 



5fi. (amended 7/8/2002) The microprocessor chip of claim J/9, wherein a trigger for 



the interrupt is further based on a value of the instruction. 




(new 7/8/2002) The microprocessor chip of claini^ wherein: 
the memory state on which triggering the interrupt is based includes an entry of a 
table indexed by the address of instructions fetched for execution, entries of the table 
containing attribute indicia of instructions whose addresses index to the respective entries, 
the table entries being architecturally invisible to an architecture for execution in the 
instruction pipeline circuitry. 



24. (once amended, last amended 8/10/200^) A method, comprising the steps of: 
as an integral part of processing an inspection in instruction pipeline circuitry of a 
computer, consulting a lookup structure of^ntries, entries of the lookup structure 
corresponding to address ranges translajoi by address translation circuitry, and the entries 
describe a likelihood of the existence/of an alternate coding of instructions located in the 
respective corresponding address ranges. 




I^^tif. (twice amended, last amended 7/8/2002) The method of claim ^ further 
comprising the step of: 
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altering a behavior of the instruction in a manner incompatible with the architectural 
definition of the instruction in the instruction's native architecture, based at least in part on a 
content of the lookup structure entry corresponding to the address range containing the 

instruction. - — „ „ - . . . 

_ - - 

*3 ^ (twice amended, last amended 7/8/2001) The method of claim ^ 

wherein each lookup structure entry corresponds to a page managed by a virtual 
memory manager, and wherein circuitry for locating a lookup structure entry is integrated 
with virtual memory address translation circuitry of the computer. 

^ (twice amended, last amended 7/8/2002) The method of claim ?4, further 
comprising the step of: 

based at least in part on a content of the lookup structure entry, transferring control to 
the alternative coding, the alternative coding being an instruction flow of the process other 
than the instruction flow triggering the consulting, the transferred-to instruction flow being 
programmed to carry on non-error handling normal processing of the process. 

P&. (twice amended, last amended 7/8/2002) The method of claim ^4, further 
comprising the step of: 

based at least in part on a content of the lookup structure entry, triggering a 
synchronous interrupt, wherein the architectural definition of the instruction in the 
instruction's native architecture does not call for an interrupt. 



57. (new 8/10/2001) Thprnethod of claim 24, further comprising the step of: 
after determining th^me existence of an alternate coding is likely, consulting a 

second table, the entrie^of the second table definitively indicating entry points for initiating 

such alternate coditfgs as exist. 



: t° 

* (new 7/8/2002) The method of claim^M, wherein: 

the lookup structure entries are architecturally invisible to programs executing in an 
instruction set architecture executed by the instruction pipeline circuitry. 
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25. (amended, last amended 8/21/2001) A method, comprising the steps of: 

2 as an integral part of processing an instruction in instruction pipeline circuitry of a 

3 computer, consultingAlool^p.structure.of entries, each entry. corresponding to an address 

4 range translated by address translation circuitry, and describing a likelihood of the existence 

5 of an alternate coding of instructions lgrated in the respective corresponding address range; 

6 and 

7 as a result of the consulting, changing an instruction set architecture under which 
_8 instructions are interpreted by the computer. 



6 



* 



1 (twice amended, last amended 7/8/2001) A method, comprising the steps of: 

2 on execution of an instruction of a process in a computer, triggering a synchronous 

3 interrupt based at least in part on a memory state of the computer and the address of the 

4 instruction, wherein the architectural definition of the instruction in the instruction's native 

5 architecture does not call for an interrupt. — 



3 1 . (new 10/12/2000) The metiiod of claim 30, further comprising the step of: 
servicing the interrupt and returning control to an instruction flow of the process other 
than the instruction flow triggering the interrupt, the returned-to instruction flow being 
programmed to carry on noiyerror handling normal processing of the process. 



6 



32. (amended 7/8/2002) The method of claim^l , further comprising the step of: 
changing an instruction set architecture under which instructions are interpreted by 
the computer in handler software for the interrupt. 



33. (new 10/12/2002) T)fe method of claim 32, wherein the instruction text 
beginning at the returned-to instruction is logically equivalent to the instruction text 
beginning at the interrupted instruction. 
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(twice amended, last amended 7/8/2002) The method of claim 3fi 9 further 

comprising: 

indexing into a table by a memory address within an address space of a memory 
reference arising during execution of anjnstruction, and to retrieve a table entry 
corresponding to the address; 

responding to a content of the table entry to affect an architecturally- visible 
manipulation of data or control transfer behavior of the instruction. 

1 (amended, last amended 7/8/2002) A method, comprising the steps of: 

2 as part of the basic instruction cycle of executing an architecturally-defined 

3 instruction of a non-supervisor mode program executing on a computer, retrieving an entry 

4 from a table, the table entry being indexed by the address of a memory reference arising 

5 during execution of the architecturally-defined instruction, the table entry being distinct from 

6 the memory referenced by the memory reference; 

7 based at least in part on a content of the table entry, altering a manipulation of data or 

8 control transfer behavior of the architecturally-defined instruction in a manner incompatible 

9 with the architectural definition of the architecturally-defined instruction in the 
10 architecturally-defined instruction's native architecture. 



40. (added 8/10/2002) The method of clai 
correspond to ranges of memory addresses. 




9, wherein the entries of the table 



(once amended, last amended 7/8/2002) The method of claim^^' wherein the 
table entry is indexed by the address within an address space of instructions fetched for 
execution. 

j& (once amended, last amended 7/8/2002) The method of claim 3/, wherein: 
entries of the table correspond to respective address ranges, and the table entries 
describe a likelihood of the existence of an alternate coding of instructions located in the 
respective corresponding address ranges. 
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(amended, last amended 7/8/2002) The method of clairn^: 
wherein the architectural definition of the architecturally-defined instruction in the 

architecturally-defined instruction's native architecture does not call for.an interrupt; _ „ 
and further comprising the step of triggering a synchronous interrupt based at least in 

part on a memory state of the computer and the address of the architecturally-defined 

instruction. 

J4f. (amended, last amended 7/8/2002) The method of claim 1/9, wherein the control 
of control transfer behavior includes transfer of execution control to a second instruction for 
execution. ... _ 

$6. (amended, last amended 7/8/2002) The method of claiin^K, wherein the second 
instruction is coded in an instruction set architecture (ISA) different than the ISA of the 
architecturally-defined instruction. 



46. (new, added 8/10/2001) The method orclaim 39, wherein the control of 
architecturally- visible data manipulation behavior includes changing an instruction set 
architecture under which instructions are interpreted by the computer. 

47. (added 8/10/2001) The method of claim 39, wherein the behavior control 
includes selecting between two difwent instruction set architectures, and the computer 
includes instruction pipeline circuitry designed to effect interpretation of computer 
instructions under the two instniction set architectures alternately. • 

48. (added 8/10/2001) The method of claim 39: 

wherein each ertfry of the table corresponds to a page managed by a virtual memory 
manager, and wherein circuitry for locating an entry of the table is integrated with virtual 
memory address translation circuitry of the computer. 
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1 (amended, last amended 7/8/2002) An apparatus, comprising: 

2 ' instruction pipeline circuitry; and 

3 table lookup circuitry designed to retrieve a table entry from a table whose entries are 
4. indexed by an address within an address space of an instruction fetched for execution by the 

5 instruction pipeline circuitry; 

6 the instruction pipeline circuitry being responsive to a content of the table entry to 

7 control an architecturally-visible data manipulation behavior or control transfer behavior of 

8 the fetched instruction based at least in part on a content of the table entry indexed by the 

9 address of the instruction. 

& it 

yf. (amended, last amended. 7/8/2002) The apparatus of claim wherein the 
control of control transfer behavior includes transfer of execution control to a second 
instruction for execution, the second instruction being coded in an instruction set architecture 
(ISA) different than the ISA of the executed instruction. 

(amended, last amended 7/8/2002) The apparatus of claim #C 
wherein entries of the table correspond to pages managed by a virtual memory 
manager, circuitry for locating a table entry being integrated with virtual memory address 
translation circuitry of the computer. 



to 



^ (new, added 7/8/2002) The apparatus of claim Jtf, wherein: 



~ sjQy the table entry is stored in storage architecturally invisible to programs executing in 



the instruction's native architecture. 



$3 

0 (amended, last amended 7/8/2002) The apparatus of claim $6, further 



comprising: 



circuitry designed to trigger a synchronous interrupt on execution of an instruction of 
a process, based at least in part on a memory state of the computer and the address of the 
instruction, wherein the architectural definition of the instruction in the instruction's native 
architecture does not call for an interrupt. 
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vr 56. (amended, last amended 7/8/2002) The apparatus of claim 50, wherein: 
the table entries are indexed by a virtual address of the instruction. 

0 ^ p 5- 3 

^6. (amended, last amended 7/8/2002) The apparatus of claim y), wherein: 
the table entries are indexed by a physical address of the instruction. 



1 pK. (new 7/8/2002) A method, comprising the steps of: 

2 as part of the basic instruction cycle of executing an instruction of a non-supervisor 

3 mode program fetched for execution on a computer, consulting a table, entries of the table 

4 being indexed by„addresses of instructions fetched, entries of the table containing attribute - 

5 indicia of instructions whose addresses index to the respective entries; and 

6 controlling an architecturally-visible data manipulation behavior or control transfer 

7 behavior of the fetched instruction based at least in part on a content of a table entry indexed 

8 by the address of the fetched instruction, the table entries being architecturally-invisible in 

9 the fetched instruction's native architecture. 

$f(. (new 7/8/2002) The method of claim^f^ wherein the control of control transfer 
behavior includes transfer of execution control to a second instruction for execution, the 
second instruction being an instruction other than an instruction architecturally-defined to be 
the successor instruction of the fetched instruction. 

jp/i. (new 7/8/2002) The method of claim 0,, wherein the second instruction is coded 
in an instruction set architecture (ISA) different than the ISA of the fetched instruction. 

f4. (new 7/8/2002) The method of claim ^ wherein the control of architecturally- 
visible data manipulation behavior includes changing an instruction set architecture under 
which instructions are interpreted by the computer. 
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^657 (new 7/8/2002) The method of claim ffi, wherein the behavior control includes 
selecting between two different instruction set architectures, and the computer includes 
instruction pipeline circuitry designed to effect interpretation of computer instructions under 
the two instruction set architectures alternately. . 

(new 7/8/2002) The method of claim ^wherein: 
the attribute indicia describe a likelihood of the existence of an alternate coding of 
instructions located in respective address ranges corresponding to the table entries. 

jn. (new 7/8/2002) The method of claimjgl: 

. . ... wherein the architectural definition of the fetched instruction in the fetched ~ 

instruction's native architecture does jiot call for an interrupt; 

and further comprising the step of triggering a synchronous interrupt based at least in 
part on a memory state of the computer and the address of the fetched instruction. 

<A to 

(new 7/8/2002) The method of claim pi , further comprising the step of: 
altering a behavior of the fetched instruction in a manner incompatible with the 
architectural definition of the fetched instruction in the fetched instruction's native 
architecture, based at least in part on a content of the table entry indexed by the address of 
the fetched instruction. 

pf. (new 7/8/2002) The method of claim wherein: 

entries of the table correspond to pages managed by a virtual memory manager, and 
wherein circuitry for locating an entry of the table is integrated with virtual memory address 
translation circuitry of the computer. 

yf. (new 7/8/2002) An apparatus, comprising: 
instruction pipeline circuitry; and 

table lookup circuitry designed to retrieve a table entry from a table whose entries are 
indexed by an address of an instruction fetched for execution, the table being stored in 
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5 storage that is architecturally invisible to programs in the fetched instruction's native 

6 architecture; 

7 the instruction pipeline circuitry being responsive to a content of the table entry to 
_~.8L control an architecturally- visible data manipulation behavior or control transfer behavior of 

9 the fetched instruction based at least in part on a content of the table entry associated with the 

10 address of the fetched instruction. 

JSC. (new 7/8/2002) The apparatus of claim Jo, wherein the control of control 



transfer behavior includes transfer of execution control to a second instruction for execution, 
the second instruction being coded in an instruction set architecture (ISA) different than the 
- ISA of the fetched instruction. - - .— 

JZ. (new 7/8/2002) The apparatus of claim^C, 
^ wherein entries of the table correspond to pages managed by a virtual memory 

manager, the table lookup circuitry being integrated with virtual memory address translation 
circuitry. 

jff. (new 7/8/2002) The apparatus of claim^(£ wherein: 
entries of the table describe a likelihood of the existence of an alternate coding of 
instructions located in address ranges corresponding to respective table entries. 

J4f (new 7/8/2002) The apparatus of claim wherein: 

the control of the fetched instruction's behavior includes altering a manipulation of 
data or control transfer behavior of the fetched instruction in a manner incompatible with the 
architectural definition of the fetched instruction in the fetched instruction's native 
architecture. 

J^. (new 7/8/2002) The apparatus of claim^, further comprising the steps of: 
triggering a synchronous interrupt on fetch or execution of the fetched instruction, 
based at least in part on a memory state of the computer and the address of the fetched 
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instruction, wherein the architectural definition of the fetched instruction in the fetched 
instruction's native architecture does not call for an interrupt. 

-1? ^ 



pi>. (new 7/8/2002) The apparatus of claim^T^wherein:^;. 
the table entries are indexed by virtual addresses of instructions. 

prf.. (new 7/8/2002) The apparatus of claim ^0, wherein: 
the table entries are indexed by physical addresses of instructions. 
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